The management of abdominal leiomyosarcoma is challenging. Surgical excision is considered the only effective treatment; however, this is associated with considerable morbidity. Robotic surgery has emerged during the past decades and has enhanced the general surgery armamentarium, allowing surgeons to carry out demanding operations in a safe manner. The surgical resection of retroperitoneal leiomyosarcoma (RPLM) can be associated with significant morbidity, which is primarily due to the origin or the close proximity of the tumor with important vascular structures, including the inferior vena cava and tributaries, the duodenum and the ureter. The present case describes the first case of robotic resection of RPLM in a high-volume robotic center. In the present case, a large RPLM was safely removed with respect to oncological principles with the use of the Da Vinci platform.
Introduction
The utilization of robotic systems in surgery has emerged as an alternative to open and laparoscopic surgery with the preliminary results being promising to date (1) . Initially used in urologic operations (2) and cholecystectomies (3) , the application of the Da Vinci platform has lately expanded to more challenging cases such as aneurysm repair (4) and liver (5) and pancreatic resections (6) . The advantages of this technology include better visibility via three-dimensional (3D) imaging, stable field, enhanced maneuverability due to articulated instruments and greater precision in the dissection of tissues (7) .
Retroperitoneal sarcomas (RPS) are malignant neoplasms that account for 10-15% of all soft-tissue tumors (8) . Histological tumor type, grade, location and extension of resection have been well-documented prognostic factors for long-term survival. Given the complex nature of RPS surgery, much emphasis has recently been placed on the appropriate referral and management of these patients at specialized centers in order to ensure high quality of surgical care (9) .
Herein, we present the first described case of robotic resection of a retroperitoneal leiomyosarcoma (RPLM) in a high-volume center for robotic operations.
Case report
A 72-year-old male was admitted due to progressive abdominal distension, dull abdominal pain for the last 3 months, constitutional symptoms and constipation. Physical examination revealed a slightly distended abdomen and an abdominal mass in right side which appeared hard and immobile.
The patient subsequently underwent an abdominal and pelvic computed tomography (CT) ( Fig. 1A ) and magnetic resonance imaging (MRI) ( Fig. 1B) which revealed a solid heterogeneous lesion 12,1x11,8x15 cm located from the descending part of the duodenum and head of the pancreas to transverse mesocolon and a second smaller lesion 3x2,7 cm infiltrating the ascending colon. No major vessels were invaded and no liver metastases were reported.
The patient was scheduled for elective robotic tumor excision after acknowledging the risks of this challenging operation and the benefits derived from utilizing the robotic system in this particular occasion.
Intraoperatively, a gigantic retroperitoneal mass was revealed compressing the duodenum and the pancreatic groove, yet did not invade it. The second smaller mass was infiltrating the ascending colon. The mass was dissected from the duodenum, head of the pancreas and the right kidney using sharp and blunt dissection without any breach of tumor capsule. After dissection, the tumor was extracted completely. An upper midline incision was performed and a right hemicolectomy was performed (Fig. 2) . A frozen section was sent from the margin of remaining tissue, which was negative for malignancy. Meticulous hemostasis was performed to ensure no residual bleeding. The operative time was 7.5 h including the robotic docking time of 30 min. There were no intraoperative or postoperative complications and the patient was discharged home on the 4th postoperative day.
The histopathology report described a 19x17,5 cm retroperitoneal pleomorphic leiomyosarcoma, grade 3, mitotic index of 10 mitoses per 50 high power fields, CD 117 [C-KIT (-)], CD 68, Ki67 (MIBI)(+). The surgical margins were free of disease. Postoperatively the patient was evaluated by medical oncology and radiation oncology.
Discussion
Patients with RPS are usually diagnosed late, when the tumor is already of considerable size and close or attached to critical retroperitoneal structures and organs. This physical history limits the ability of surgeons to perform wide resections with clear margins. Importantly, incomplete surgical resection comprises one of the greatest risk factors locoregional recurrence and poor survival (10) .
The management of bulky intra-abdominal extra-luminal tumors is challenging due to their close proximity or diffusion of other structures. The surgical resection of RPLM can be associated with significant morbidity given that they usually invade important vascular structures such as the inferior vena cava (IVC) and tributaries, the duodenum and the ureter (11) . The intraoperative 30-day mortality rate has been reported to be as high as 15% in resections of RPLMs arising from the IVC (12) . However, a curative intent operation entails a wide resection incorporating the tumor and all the involved structures (e.g duodenum, colon, kidney, IVC) in order to achieve adequate resection margins (13) .
Robotic surgery is a minimally invasive approach that has gained significant popularity over the last decade. Advantages of this procedure include less intraoperative blood loss, better visualization, shorter hospital stay, and rapid patient recovery (14) . Importantly, thanks to the highly articulated instruments and the increased precision in surgical manipulation, the robotic system is even more important in cases requiring fine dissection, such as cases invading the IVC or the aorta (5) . Although in our case the patient recovered rapidly, uneventfully, after a resection with clear margins, there is a paucity of data on the oncologic outcomes of such operations in large series; yet preliminary results in several cancer centers are promising (15) .
In this report, we describe the utilization of the robotic Da Vinci platform by our experienced team made the resection of the giant tumor feasible without limiting the oncologic outcome of the operation. The three-dimensional imaging system was beneficial in understanding the relationship of the mass to the ureter, aorta and vena cava as well as colon and small bowel. Further reports are needed to elucidate the cases that can take advantage of the robotic technology. 
